5-Aminosalicylate stimulates phospholipase D activity in macrophages.
5-Aminosalicylate, which is considered to be the active moiety of sulfasalazine, is one of the most widely used agents for treatment of inflammatory bowel disease. However, its mechanism of action is unclear. In this report, we provide evidence that the phospholipase D pathway is a target for this drug in macrophages. Activation of phospholipase D leads to the generation of important second messengers such as phosphatidic acid, lysophosphatidic acid and diacylglycerol, all of which can regulate cellular responses involved in inflammation. Murine peritoneal macrophages were labeled with [(3)H]myristate, incubated with various drugs, agonists, or inhibitors, and phospholipase D activity was assayed. 5-Aminosalicylate or sulfasalazine stimulated phospholipase D in a time- and concentration-dependent manner. Chelation of extracellular Ca(2+) inhibited phospholipase D activation by either of these drugs whereas pretreatment of macrophages with the tyrosine kinase inhibitor genistein had no effect. Downregulation of protein kinase C by prolonged incubation with phorbol ester completely blocked the activation of phospholipase D. Pertussis toxin decreased the activation of phospholipase D. The levels of inositol 1,4,5-trisphosphate increased by 260% after treatment of macrophages with 5-aminosalicylate. A phosphoinositide-specific phospholipase C inhibitor U73122 blocked phospholipase D activation completely. Interestingly, long-term preincubation of the macrophages with a relatively low concentration of 5-aminosalicylate that did not stimulate phospholipase D activity by itself, potentiated the effect of phorbol ester-induced activation of phospholipase D. Taken together, these results show that 5-aminosalicylate activates phospholipase D via a pathway involving inositol 1,4,5-trisphosphate generation, calcium fluxes, and Gi/Go. Although the mechanisms by which phospholipase D activation by 5-aminosalicylate or sulfasalazine might attenuate inflammatory responses in the intestine remain to be defined, these results highlight a novel potential mechanism of action for these drugs.